Antibiotic exposure and resistance development in Pseudomonas aeruginosa and Enterobacter species in intensive care units.
We quantified the association between antibiotic exposure and acquisition of antibiotic resistance in Pseudomonas aeruginosa and Enterobacter species in intensive care unit patients. Prospective cohort study. In 1,201 patients, respiratory tract colonization was determined through regular screening on admission, twice weekly, and on discharge. Primary outcome was the acquisition of antibiotic resistance in previous antibiotic sensitive P. aeruginosa and Enterobacter species, with acquisition attributable to cross-transmission excluded based on genotyping and epidemiologic linkage. Cox regression analysis, adjusted for covariates, was performed to calculate hazard ratios of patients exposed to antibiotics compared to patients not exposed to antibiotics. In total, 194 and 171 patients were colonized with P. aeruginosa and Enterobacter species, respectively. Two or more cultures per episode were available for 126 and 108 patients. For P. aeruginosa, ceftazidime exposure was associated with 6.3 acquired antibiotic resistance events per 100 days of exposure, whereas incidence rates were lower for ciprofloxacin, meropenem, and piperacillin-tazobactam. In multivariate analysis, meropenem, ciprofloxacin, and ceftazidime were significantly associated with risk of resistance development in P. aeruginosa (adjusted hazard ratio, 11.1; 95% confidence interval, 2.4-51.5 for meropenem; adjusted hazard ratio, 4.1; 95% confidence interval, 1.1-16.2 for ciprofloxacin; adjusted hazard ratio, 2.5; 95% confidence interval, 1.1-5.5 for ceftazidime). For Enterobacter, ceftriaxone and ciprofloxacin exposure were associated with most antibiotic resistance acquisitions. No significant associations were found in multivariate analysis. Meropenem exposure is associated with the highest risk of resistance development in P. aeruginosa. Increasing carbapenem use attributable to emergence of Gram-negative bacteria producing extended-spectrum β-lactamases will enhance antibiotic resistance in P. aeruginosa.